The effects of continuous cocaine dose, treatment, and withdrawal duration on the induction of behavioral tolerance and dopamine autoreceptor function.
The present experiment evaluated the interactions between continuous cocaine dose, duration of administration, and duration of withdrawal on the induction of behavioral tolerance and changes in dopamine autoreceptor (DA) function. In the current experiments, rats were exposed to a pretreatment regimen involving the continuous administration of 0, 5, or 20 mg/kg/day cocaine for either 3 or 7 days. All subjects were then withdrawn from the pretreatment regimen for 1 or 7 days. For the experiments examining behavioral tolerance, the subjects received 15.0 mg/kg ip cocaine. For the experiments examining alterations in DA function, the subjects received a 0.063 mg/kg ip quinpirole injection, followed 5 min later by a 15.0 mg/kg ip cocaine injection. For all experiments, the subjects were placed in activity monitors, and ambulation was measured for 60 min. The results indicated that all continuous cocaine durations induced significant changes in cocaine-induced behavior at the 1-day withdrawal period. However, for tolerance to be exhibited on the 7-day withdrawal period, either high-dose or long-duration continuous cocaine had to be administered. This tolerance was associated with an increase in DA sensitivity. However, the change in DAs was dose- or duration-dependently related to tolerance. Overall, the literature suggests that behavioral tolerance following continuous cocaine administration may be mediated by multiple, time-dependent mechanisms that operate in an all-or-none manner.